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(54) NUCLEIC ACID IMMOBIUZED BASE 

(57)Abstract: 



PROBLEM TO BE SOLVED: To simply manufacture irrespective of a length of a carrier made of a base material and a compound having a 
carbodumide group carried by the material by immobilizing a nucleic acid in a dotted manner at a plurality of positions of the carrier through the 
carbodiimide group. 

SOLUTION: A carrier base material for carrying a compound having a carbodiimide group is solvent insoluble and solid or gel at an ambient 
temperature or its near temperature range. As the carrier base material, for example, plastic, inorganic polymer, ceramics or the like is used. As the 
compound having the carbodumide group, a carbodiimide having a low molecular weight such as a monocarbodiimide synthesized by a general 
manufacturing process such as a dehydration from a polycarbodiimide is used. The polycarbodiimide is manufactured from an organic polyisocyanate 
compound in the presence of a catalyst for accelerating carbodiimide deriving of an isocyanate. The nucleic acid immobilized base is manufactured by 
immobilizing the same or different nucleic acids in a dotted manner at a plurality of positions of the carrier made of a solvent insoluble base material 
and the carbodumide compound carried on the base material through the carbodiimide group. 
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•S. X/c. C©«(CL-CgW^ffi(cM^"5Jtgfe^V^ 
7^-FS^Wt-5fb^£br. B:#s<jcc«. mute 

itf, -ivisT* - F7"P tT;l/ F >;x F*^^^^-^© 
-^V>7*- FStWr* F 'JT^n+^^^f 

[006 1 ] *fc. *tt*®(CJtW^{c«fc 0 Vi^7 
*- Fa'SrWT^ib^^I^^-a-^^iLr. Mi* 
Wfctt; -<v^7^-FS£^nii<^(c»t^«®k:^* 

40 ^^^ifca)©w^s*w-rs^b^)*, matcmut 

3§5*^Cf C©^|{CLrff 6*l5*:?feBj© v J±^f 

S^fCiO -TV v-7^- FS^WT-Sfb^A^J^ 
tt©Stt^MtcfflJ# 3 *vc Aj: ^ . -f v >7 * - F 

[0062] ±geftw^tcio-ry^7*- 
so F«=&Wrsfb^4SW*ffi{CJI}#3-tf&^ffi£t 



XL 

[006 3] CCDliljS^fett. ^ffiCC-TVi'T*- 
£&&ij*&14©a*t*>6 ft ■StSKteS^-f Z>tclt> 

>m^mti>it^m mr. mic uv^r^-vit 

[0064] ±EO«JB*ftKfflt»4^V5/7*- Mb 
-rafb^&LT. £&fl«j(ctt. ^*iM*u>wy 

*->U>i>-fy^7*- k t7 V5^7*- 
C 0 0 6 5 ) ttc. ^F*3(C 1 IBfiUb©^ y^7*- h 

^ny^E^w-r^it^o^y^T^- h»tw© 

y^7*- Mbi^i^r. jytfttuj, -ry->r>K 
i'oajf^Ji'XXT 1 ^. -fy->r>Ki'aax^ji/xx 

[00 6 6 ) ±iB©33it;£j£{cffl<,>-5. mmtc-lyisT 

*- hSi^w^pj^s^jiiie^b^owr^-^ 
wte£^fig&i^»£wi-£&WF&i4©*t*£ o-c 

tt. ±IB< 1 >B ( 1 ) Ti&BjjbfcgtfaMCc 

iftlB^*S£i5mfc W&6g£*A b fc&3!PFa§H4©gtf 

- hSi«*^WS6^WSfi**/c«±IB^b^3*5Wr 
*-<y->7*- hgfeW©»&SfcL<tt^ay>H^ 

JMtticcii. *®g. Ysyg. 7 5/1, 

-hfb^«5©WT5irtg«cc^:DTSB«tRSti. g# 
SfflKigASft*. 

c o o e 7 j * fc. ®m*ffi±mmwic c o&Kmt 

tt»**»At4©»*. awaffi©^-c*- 7 rfc«ti» 

[006 8] ffUtf, #7 **#©3|®:£#(C7 £ y » 



(7) ^200 1 -6 6 3 0 4 
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ZlSAtZlcte. 3-7 5 sv'vtjl b 

^cj§fl?Lrf#6n/ci^gcc7 o ~ 8 o 'Cfia©se^ 

ffiOWLr^5r*gfeU3 6(C, 1 0 0-1 2 0'Cfia 

[oo69] s/c, nv s y»m©wi£s 
£z§a-t mm**'? xywcomtfrhftzm 
^{tfc^-efc. ±ies^©ift^-cf6tffc#attif4*®«: 
io a^©tt6» ; &iSA-r-2.ci«. s^«fc»)-jK«ctfbn 
•cmctv$>*)> ^©^ife^o-c^-s©-^ c©« 

&&ft©:£&£f?it,>T*tt*ig^©«fi6S©zSA ; &*T 5 
[007 0] § *=>IC, ±IB< ] > B ( 1 ) TftffclM 

©^-c^y-?*^-, ^sw©&*>Ktt. gtmsccgt 

Jc±sB©£5&WfrES£?tr-&fc©fc*r>. c©i§£tc 
fc. c©«^y7X?yi7S^-c*orfc$»DCcw^S 

20 ^iSAL/r^^cffll^Cifcojeg-C*^. 

[0071] ±e©«jft*ffiK*jc>r«. ±fe©«ccL- 

T»6>ftS2<Ifea:©Y y^7*- hg&WTSUfcti 

ifl«±©-/y^7^-h»i iffl«±©-/yj/7*- 
h SWif ©tfi6*& L, < tt^n y I'JBH^W-r •5*b£& 
i. ^ffi^^ysxr^- hSiJtW^^pJ^j:a/c«B5 

ie-<y^7^- hS«^mt6«tL/<«^ay>/i^ 

^^c^f|=TrS)c63-B-. BtrseSWaffiOWSISfCBuie^b 
^ J SriIiefb£«!©?rrS-fyi'7*- hg©ii>&< i 

Hl«±©-fyi/7*- hSi iffl«±©-/yj/7*- 
h£ttff©WtfeS*> L < «^py>^£WT-5fb-£12! 

(J/^ d y>^*jft**s^tcfit-r s«^st£;^-csit> 

?:tfA««tl,». */c. ftg«£t,T-<y->7*- h«© 
^^^-r^b^^rfflUiti^KW. ^y>7^-h* 
©^T*J^W^lc« 3 fi£c £©&l,>«fc ^ %^ft-C5 

[0 0 7 2] C©J;^{CLr{?6n-5*^BJ©^ffi{c^ 

40 y ^7* - 5^PF^tt©»w^ hu mm 

*<5.. ^ys^7*- h»©5!E;tt£7rrfW£LT: 

«, TIB (ill) fc^-T^KSi©^. TIB (IV) (C 

[0073] 
lfb2] 



13 

RN-OO + R'-OH — +~ 



RN-OO + R' -NH 2 



[0 0 7 4] <2>«EMH^fc*« 

[0 0 7 5 ] *«w©a»BSibBK«c*5i»r % JMfttc 

[0 0 7 6 ] *^cD^S$@^tS®CD^ttOMKS^ 

a. BJiB^ctowasLotf^xiur, as 5 

0-2 0 0 OMmlJWth, 3€>ec»iOC>1f>f 
XtLT. iSS 1 0 0-1 50 0 /im3iiStf«lf&h 

[0077] Aria*©?-/ xtcoivctt, i o /i 

m*«T»tftBJ#fflft£&£tS^*i*0> KS&3 0 0 
«r««-Ttitf. *©lMX£±EiM£T4Ci**#S 

SSI cm'Wc? 1 0-1 OOOOfflflK, Jf£L< 
«. 5 0-3 5 0fflgJSr*S«KHS<b»«*^(f ^ 

[0079] *«woa»BS<bs*«:s3efks*ise 

*F**tO *>L<teRNA (*y=f5?^u*^ F*£ 
«ccti*rH5E{t*BI|-C*ofcttfi36Sl 0-3 00 3? 
stfc. BSft8ti4«Wtti3Mir*-9"Cfc. 



»B8 2001-6 6 304 
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RNH-<jj-OR • (III) 
O 



RNH-C-NHR ■ (IV) 
O 

tt. fi!e«6$£LT. 3*. *;M*5?-f * F**fctt-f 

[0080] c©«a«»«r±Effl<*(c^ttK:B)e"r * 

-hfb^ft*Jffl^3tifc8Waec. asfcjwrrc. %K 
* Nb^Bj*fctt-/y i/r* - Hb-&*-4«»*« 

-Kb^i^w^-r*. *<jm*si* SBHJJBftccB 
^fban*. 

[0 08 1 ] Pi*(D«j|tsaE«:*ji»'rB3t 
1£#IB&feh&i>J:5tt:. SfctaO-1 o o'ct-rsci 

[0082] **ia{c*jc»Tam©«M*. mmt. & 

[008 3] 4c%iHoeKB£<bSS». CMffl^t 
#W**f?9»R:. ±ieHS{b«^«^(D^S^*«ftj| 

*- Kb-&1»©Wr4*Si£^y*/r*- h»Cc±IBB 
5Efb«M«^cD^9*9N1*a«^IS^*c i*Kf< 
/c&tc, ±IB<D*$cc L T ■SttfcftBtfcJBttteBJEfb L fc 
f^{c, jS*IS(D^^>itoitr;i/y $ > (BSA) , ii*£4 
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[0 0 8 4 ] c©a«cor»&n**»wo8ffllH3efk 

©»«HS<fcS«CCtt, tt»#. M®%*53tctilRS 

^3>ffi«C±0ttSS5»J*«5E-r*a* % SBH (sequ 
encinq by hybridization) ft. SHOM (sequencing 
by hybridization with oligonucleotide matrix) ft^ 

tcffli>*»*i« d nat u^icgn/ctti^ «> -a rajs 

[0 0 8 5 ] 
[0086] 

( i ) 5 F{fc^«»«©«a 

17. 9 sr ti/^a^+S'H-f yt/7*- h 1 2. 5g 
***#5?-f 5 FftMK 1 -7x-;k 

2-*x*U>- 1 -**S/F) 1. 3gi»cif|: 
HMT, 1 8 0'CT4BBBKJSS1*, ^ar$>|ctK077 
/U**^ ^ Fffc^M (M^S 1 0 , »^^S2 4 0 
0) *f£fc. CW10gHS(^ y^PPy^>200 

[0 0 8 7 ] (2) T %Mt^^t F#7X<DftH 
^3*1 8 0m 1 iCl 0% (v/v) 3-7^^0^ 
jl/ h 'J x F +^>7 >/x ^ / - ;l/ii2 Om 1 *ftlit 
«fc<«#Lfc. ^CCC6N^HC 1 SrJlDA. pH3-4 
KMSLfcfk ^-7-/ F*?X1 5fe*««U 75'C 
r2^Ja^IILA: 0 »«Wffll»7a. X5-/F#5 

i 5xrc4ieHianKkia»LT. r^<U7^ F*f*x 

[0 0 88 ] (3) *r*#S?^ 3 Fft^^-f F#5Xt£> 

±IB ( i ) r{#*>nfc#;i/#w * F^fc^«»«2 o o 

m 1 It. ±ie (2) rf?£>;ftfc7£y{tX^ Ftf^X 

i 5tsc*««u T«<c5i#±wr. 60'c-cmraitti 

V£>2 0 0m I SrflH>T 1 0»ffl^o2 IhI^L/c 
». 4 0 , C"C2B#iate*Ur*;l/#y-f 5 FftX^-/ F 

[0089] 



(9) 2 0 0 1 - 6 6 3 0 4 
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( 1 ) 7 5 Wtx^ Ftf^XOfNK 
nKStycl 8 Om 1 CC 1 0% ( v/v) 
rt'F 'Jx r *>:>^ >/x £ y -;l/&jR2 Om 1 ^JjnA 

**«*>63l#±Lf. 3RS*TJ:<iJfeC»i*l/fca. 1 1 
5"CC4B5PBlttI^«LT5yjbX5^ F#5X*?# 
10 /c. 

[009 0 ] (2) ^vm-hjU7^K^7^ 
•^iM f-U^-f Vv7^- h<D2. 5°/o^DP^ 

0 Om 1 KJ:* 1 0»|ffl<0gt^«r2iatt^fea. 4 0*C 

-c 2 i^ntaei l -c -f y >r * - f it* z a yh? x*f# 

[009 1 ] 

20 [mmn (i)^wi/^F^7YF^7^i 

1 5 7©&£f*DNA£8ig!<i:bT, EW# 
■^1M2 KTn-rttBEMiW-f S * »J =n* * U * * F 

^77^7-it^PCR fe* • • 

[0 0 9 2 ] ±IBWij^^0. 1 pmo ICCAjr 

30 SPBIO (BSV7 F-)x7x>i/-7y >^ttS8, 
arr.ayer) ±ga«Jt«lT»€>*ifc*A. 
#2/-f 5 FftX^-T F^/^XOWS©ai«CC % lufEDN 
A 8««£S2 0 0 m mt 5 0 0 MmiC^X y h L/c s 
DNAS:;** 7 H,1t*JWfits4 5 Fft^^-f F^/^X 
*ttfl»CcAti. 3 7W15»IIIIfaiLfc. 
3%BSA <95/Aj«T^^5» «$tr««»A 

(0. 2Mi&ft7"r 0. IMF'JX^KpH 

7. 5), 0. 05°/oh7Y F>X- 1 00) fcSU 
3 7-CT 1 5#rafi«Lfc. F*f?X*TE 
40 i««(IOmMh^agt, P H7. 2/1 mM E 
DTA) r*i5t»bfc«, 3 7-Cri SftMfmL. tm 

(r^iKDNA) *m&XtL1t**#l>4S WtXzrJ 

[009 3] (2) A^'j^t'-Va^^ 
DNA?:@^ftL/c^;U^^^ 5 FitX"? <{ ftf^X* 

1 oo-c^**fci o^fiBu 5 »n« 

ODNA^@5£{bU/cgP5>{C, ;\^»;jT-f«-i/a> 
?S«3 0 m 1 ^5^F#W*/<77-f^Ar 
50 Sot t 4 2XKD-5*-3rw<Xt?— IftttUKlL/c. 
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vT2a&y-*wa-r setter 

[0 0 9 4] C^-f^»;^^-tf-^3>»*0[>fflfiR) 
5X SSC (SSC: 1.5M NaCl. 0.15M^X>^^ h U 2 A) 
IX r>^-y*g?£ (Denhardt's solution) 
25nM »;>K^ MJ-J^^t- (Na.HPO^NaHFO;^ 
m PH6. 5 
45% ^A7^ F 

lOng/rrrt f^r(Salmon) iff^DNA 
2pmol ^^f>ft^O-^ 

[0 0 9 5 ] (3) ^Fa^ij^^ ^3>i5fc# 

<Ri«olt», aro^ttrjpx F^Wrry^-tz- 
Lfc. 

[0 0 9 6] (^hA^'J^-l?'-y 3 >^M 

fgl&P£:2X ssc, i# SOS ; ^S, 2 0 

Ur2©p£ : 0.2X ssc, 1%SDS; 4 0 °C, 2 

b 

3t3SP£:2x ssc: ifi, 5#Fb1, 1 liJ 
[0 0 9 7 ] (4) ^^*~^ 3 >£>&aj 
3%BSA*#trt»«}flEA5 Om 1 CC, lE#XhA-f 

>y*^-KS«(Gibco BRLM 3%BS 

A£3t*mmmA~cmfoi 1 o o o{&##?l/c*>(d) 2 

Omiccssu, Sfir3 0»ra£j£3tf/c. ;xc>r, 
7s7<i Ftf^xfcigfB&AS 0 m llcSiBL, gars 

[0 0 9 8 ] ^Cc, *5 Y F#^X£*£fB$B (0. 1 
M&ft^ M;^A/0. lMh'J^m pH9. 5/ 
5 OraM fflt^^y^A) 3 0m 1 tl @8fci£L 

0ml+BCIPM(50mg 5-:/P*:-4-* 
an -3 -^>F«J;l/*;*:7*-F/9 0 0in 1 

5 K) 2 5 n 1 + (5 Ome ~Y 

P^Wfh^yj'jA/L 8ml 70%x^y- 
;v) 5 o ju I ) ccgiRL, ^Sr 3B#fyJttSL, IfcfeK 

[00 9 9] 

[»£#I2] ( 1 ) iDlXisJ * NtX^ F^7Xi 



10), !t$ga2 0 0 1 - 6 6°3 0 4 
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A DNA <#J4 8 k b) £ 1 0 0 n 1 KfcSJ: 5 

{CO. 1M MffCI,{C«JRL. DNAMil/c B 
SPB I O (BiV7 F9x7x>^7'J>» 
a r r a y e r ) £JBl>. ±E»a« 1 rffl^hfc*;!/ 

ASiK%a!S2 0 0 umt5 0 OfiBTCC**? F L/c e 

S:K««teAti. 3 7TTC1 5#IH8;«Lfc. #1>T\ 
3%BS A*$trtta«Atca«L, 37'C-C15^Pb1 
10 K«Lfc. »cX7-f F^^S:TE«««*t?i5Ei*Lfc 
St. 3 7-C-Cl 5#RHBIU ©S$(DNA) *TOb 

[0100] (2) n<t?V*f A 
DNA%H^tl//c*Jl/^^ S RbX^-f F#5X£ 

l oo"c<D3&*+cci o^iaib, #te**fc5»B 

SSL. -#mDNA*£tt3tf/c. CCOX^-f F#5 
*<DDNA«rHS{bL/cg&#K:. *4 HAM-i* a 
>fl§«5 0 /i 1 £*Si*, X^-Y F^7^iA77 

20 w ^ # w -b - :> 3 >mm<ommuTF(om k> ? * * . 

fSj. t*f><k^P-^tt. EcoRItiftt/cAD 
t**s\t?*> c i«C J: o rfHHLfc. 

[oioi] c^-r^yy^-^— >3>»jK©tta) 

5X SSC (SSC: 1.5M NaCl, 0.15M?X HJ A ) 

IX (Denhardt's solution) 

10% r+X F^> 
45% S F 

lOnq/ml If^fflT-DNA 
30 ipmol t'it^Xt^'U-:/ 

[0102] (3) *x F/w:/y >3>ft& 
[0 103] Ci<x h^-^ ^^b'-^HVgti^ 

ft) 

^ 1 ©pg : 2X SSC. 1% SDS ; Sfi, 5 flfflL 2 @ 
40 ^2SP&:0.2X SSC, 156SDS;4 8"C, 5^BB, 20 
m3SF&:2x ssc; SB, 55>ra. 10 
[0 104] (4) ^^^»;^-/-{r-i>3>(7)^ttj 

^ »; ^-^> 3 >i5fejf ^©X 7 A YJJz? L , 

^y-h?s« (3%BSAz&tsmisi&Ax?mmz2 o 

0 0fS^|f?L/cfc(Z)) 4 5mlCC«aL t ^S-C3 0^ 
50 mUcaiSL, SS-C55}riMl/c e cn*2lsl^0 



(11) 
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L/c. 

r iHft&Uc. Sfl(c, SK&ffi (81K»B2 Om 1 
+ B C I Pimi 8u 1 +NBTS50/i 1 ) tc&ft 
U i?8T3H$fffljftgU «feSl£*t?-5fc*SJIl. 
F^7^±©DNA*HSL-fcfia«Cfe*it2||3&s»e 

[0106] 

[£fttil3] (1) **#5>-f S FftX9-f F#5*± 10 

be*j#-^2 cc^-rasE^j^wr »; =f * * \,*? f 

(21mer)^ 1 OOng/^ 1CC&£J:^CC2M 
NaCIKjgJRU DNAMiU/c, SPBIO 
(0&V:7 F-)x7x>^7'J >^ttii, array 
e r) £/Bl\ ±IB*{igWirff6n/c^^#^-YS F 
{tX^ Ftf^XtDj^OfegCt, BfrfBDNA«fK4jl 
i2 0 0 Mmt5 0 0@fifr(a#^hU. 

^P-^CC»Lrtfflf14«:*LttODNA (te 
t ) <Di8« ( 1 0 0 n z/u 1 ) XfrtfisJ 5 Fffc 20 
FtfvXOBff^CDftgCC 1 0 01^^7 FL 

vx&m&mtXti* 3 7'cri 5#lHII£»bfc. 2a> 

T\ 3%BSA*£tfltt««AlC«U 3 7'C-C15» 

a) ^@^<bL,/c^ji/^-<^ Fftxs-t frtzmm 
ft. 

[0107] (2)^-f^jm^g> 
"DNA*H£{tUfc#;l/<l^-r 3 Rtx^-f F#5X© 30 
DNAfcBffiftLfcSKNc, /W 2V x 3 >?g 

[0 10 8] (/W:/y*^/tf-t'3>*«<^fiH 
3X SSC 
10% 

ipmot fc^T^b^P-:/ 40 
[0109] (3) tfXF'W^'J^-fef-: ^3>i5fc& 

^3>*&#*tTta^ }mmMmmvtc7u-7zm 

[Olio] F'W :/»;^^^3>i$t^ 

ft) 

Jjri&pg:2X ssc, o.ax SDS; MS, 5#fH, 2 0 
m2SP&:o.2X ssc o.issos; 4 0U 5#WL 20 50 



ftH2 0<} 1 - 6 6 30 4 
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S£3&pg:2x ssc;^fi, 5$Mffl, 1(5] 
[0 111] (4)^^^'jy^-i/ 9 >o*(Hl 
3%BS A*dtf*Sa5jRA 5 Om 1 6t»U Mr3 0 

t;u^7>; 7^X77 tfpi^^y- h^gffi ( 3%b 

SA££t*l«»«ATJK««:2 0 0 0««lRL&fe©) 
45rolCC«U tI"C3 0»«$^;c o :JC(C, X 
5-f F#9**IMB»A 5 Om 1 CcrfU Ifit5»rfl 
S*gL/c w C*l*2BIS9iIU tr*^><5:|g^Ltt3^ 

h^b 3 o m i -c i m&tftMc. mmt&wmm (M 

««B2 Oml +BC I Pmmi 8 u 1 + NBT&36 
F^^±<DE5>J#-^2tC7jT-r*aaE5««:W 

«ty^^u*f F*B^ftLfc&wc©*e*it 

[0112] 

[H*«4] ( 1 ) 3 Ffbx^ F*f5X± 

ffi#l#*l 2 (C7n-r«SSE9J*W-r 'J * * U** F 
(21mer)i 1 0 0 n g//i 1 (C&S<t5<C2M 
NaCllCiSJSU. DNAig«£Lfc. SPBIO 
(B577h»)x7x>^7 , i>i/M array 
e r ) ±iB»a« 1 xnht\tctf)^i>4 5 F 

ikX^-f K^^OBrS©tt««c. l»EDNA««*ia 
220 0 m nfC5 0 Offijjf**"* hlfc *M8<fc It, 
^P-^CcWLrfflMlft^Wl/ttC^DNA (tet)4 
1 0 OflfBfXtfy F Lfc. DNA^^yFL/cW 

^5 F<t^7-r F//^^*H£»«ecAh. 3 7'cri 

5#mttftLfc..3a»'C. 3%BSA*Stf«a5«A(C 
SU 3 7*Cri5^r»L/c. TE«fB«ri5t}»l/ 
3 7-CT1 5»B*a»L. «» (-*«DNA) 
£HS<fcLfc*7;M^-f 5 F-ft*5-f F*/^X*f»fc. 
[0 113] (2) ;W?»J^*-J/i> 
DNA?:I©tl/c^#y-{$ KftX7-fF*7^0 
DNA£@5©tL/cSfc»&t. 'W^'j 2V-fe?-— > 3 >fg 

ot, 4 2 - c<?>»?*-^-/^r— »an«ibte. /w:/ 
[oii4] c / w :/ y * -f 3 >m<&<omm 

3X SSC 
10% 

[0 115] (3) X7s\^47VV4V~^B^m> 

^7>fF^7X^^7 



21 

[0 116] (^F^^'J^^y 3 >i5t^ 
00 

^lgPg!2XSSC 0.156. sds ; Sfi, 5^Pb1_2(p1 

^2SPg:0.2X ssc 0.1% SDS ; 4 0 "C, 5#KL 2 
B 

[0 117] (4) m^^i;^-Y42— > 3 >©1*Hi 
3%BSA*dtf«{B«A5 0m 1 fciSU Igt'3 0 

7;i/#y 7*x:7t £ — fe*=i>s;*y- FjgjR (3%B 
S A &gtrftffi?K A "CIBSK* 2 0 0 0 fg4HR L fc fe© ) 

7-/ F^^^*«««A5 om i «c*u Mrars^rBl 

*««WB 3 0 id 1 r 1 §^l/c s AgUcSRjeiS 
(««fSB2 Om I +BC I Ptfgffil 8/il+NBTg 
36/il fcvlU £Sr3«|fflSMBU ^SSlfc***-* 
fcIS*. X ^ A F ^ ^ *±0E*J#*| 2 «C*-T*SE5!I 
*MS*>* V^ZZls*? F€rB^tOfc(4»c<D*fe 
«it»**IS <E> ft . t e t * B5£ft L/ fcfif(C K-fe^tt^ 

[0118] 

[ISMl«5] (1) Wy>fU*fU7^F^7Xi 

AHIO- 1 5 7<D*g|*DNA4IISt0r, KFiJS 
1 SO 4 Ct^T^ai^J^WlT y =T* * U*^ F 

yr*5/a» (Uot. I^JS#5«C7jVrffiSi25iJ«: 

fc. 

[0119] ±mmmto*o . ipdioiai^ 

££^Cc2M NaC lfc«KU D N A^fg<b L/c e 

spb i o (B4v7 ho^rx>^7 y>y*±$^ 

a r r a y e r ) ±f£S?®0* 1 T»£>ft/c*;U 

tfv-rs Fft*^ F^xoHf3tofimt«:. iftieDN 

Aig®£ii&2 0 0 Mflitl 0 0 0KJHCX#* hL 
fc. DNA*X#? M/cW^5 VitZU F# 
9X*e«KlfcAn. 3 7"CT1 5»Hlfti*b*:. 
"C. 3KBSA*Sfr|JW«AecttU 3 7TTC15$> 

Rfl&&L/c. *«cx^^F#9x*TE«Birciit»i/ 

fc«, 3 7-CT1 5#IH»aiiU «tt Cl#ttDNA) 

[0 120] (2) /W:/»;#-f 
DNA*HS{fcUc*JM^ s F<fcX**f F#5*«r 

1 0 0X***CC1 oam««U 5 »IB« 

«U ~#§flDNA££t!fc;?tt/c. C©^7^K#5X 
ODNA4H5£<tL3rc8U»«C. A^»j^t'-y 3 > 
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»ME3 0 *i 1 ^7-f F^7X^ 7 7^l/At 

SoT. 4 2 i C0 , ?*-*--'<*r— BftJjQ&L/e. 
^^■K-i/g >»«©*lJflctt«T<Wl 0 r * 5 o 

ft. tJd-^xt^n-^it uia+y^^u^^F^ 

7-fv-£/Bi>T ¥ VT2«£^*ttH:T5t£(cJ:o 

[012 1] O^'J y^^-y 3 >ffl«] 
5X SSC (SSC: 1.5M NcCL 0.15My*X>®7^ F 'J •> A ) 
IX r>^->>#S£ (Denhardt's solution) 
10 25mM y>Btf" h y^ArC* Vy— (Na, HPO,*NaH a P0« a 
«) PH6. 5 
45% WA7^ F 
lOnq/ml i^fil^DNA 
2pmol b' + ^Xb^'CI-y 

[0 122] (3) 'W is s>%j» 

;w^y*-f-K-2/3>©a, x7^F^7^e>^7 

20 tfc. 

[0123] F^w^y y-/-tf-^a>ift»«2a 

£l8B:2X ssc, i%sds; ^ifl, 2 0 

H2©pg:o.2X SSC, 136 SOS; 4 0'C, 5#WL 2 
B 

Jg3©Fi:2x ssc; ^fi, 5#WL- 10 
[0 12 4] (4) A^ij^^-y 3 >« 
3%BS A*Sfr«»iRA 5 Ora 1 it, ±fS^X hA>f 
^y^fe-y 3 >ffl&k<DX if? X mm L % 

30 gar3 o^^p *+>* r *mcofc. ;>ccc, cne> 

>^ay-FM(Gibco BRLm 3%BS 
A*£t*«fi»ArH»* 1 0 0 0fg#«RL/c^CD) 2 
OmlCcamb, SS-C3 0»PolSJt3ttfc. *t^r. 
X^-T F*7X^ffiiA5 0ra 1CC««1/. gi3r5 

I01Z51XK, ^7n^7^«B3 0m) 

"CiB»fei*tfc. *acc. ^7>f F/?7X^SIM 

40 (*ISBSBC7)3 Om 1+BCI P?§^2 5 m 1 +NBT 
«5 0m1) &cg?gU ISt3WJtIl, IfefeSl^ 
*ffo/clS*. ^7YH^7^±(DDNA^lSl/cfi 

[0126] 

[^JSW6 ] HJgW l cd ( l ) tc*5tir, s 
Fft^^-f F#7*<Dftb9lC, SB6«2 , Cf96*ifc-f 

50 [0127] 
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) 0 ( 1 ) CtfclA-C ^;U^^>T s 

2 <Z) (l) iHttfcLt. SfflteSJEftLfc-fyw* 
[0128] 

[j|*feW8 ) ( l ) ec**i»r. *ui/#t/-f $ 

Fft**-f Ftf^xotttoOfc, l»«2T»6tifc-f 

3<D (1) tEWKct/T. M|*Hje<bUfc-<y5/7* 10 
[0129] 

[XMM9 ] HJfcWl © ( 1 ) ec*Jl>T\ DNA^^ 
ti. 3 7-cri 5»ifflia»-rsxaoftb»)«:. 

J?-f 5 Fflix*-f F#*Xfc**MII (2 5 4nm) £1 
2 0ra J/cm l ijiW<:t(Wi, HffiCTl© ( l ) £ 

[0 13 0] 20 
tcjVisrZ-bltZ^J F#^**tE«WUcA*i* 3 

7-c-ci 5»Bwa*-r^xe©rtfc»}cc. -/ym- 

MfcX*7<f F^7^(CK9f« (254nm) £1 20m 
J/cm'JHWUfcJH^rW:. I£»W6 <!:BMi«:LT, & 

atHSftUfc-fys^*- Mtx^>f FtfvXZte 

tc. 

[0131] 

(2 1mer)Sr. 1 0 0 n gr//i 1 ic&£ «t 5 CtO . 
2xSSCCCjgJRU DNAMil/Cc SPBIO 

(0ilV7 h^x7x>y^7';>^ttg, array 
er)tJlk #y-L-»;s/>3- h*5-/ K#9X 

(v^-vttS) <D»r£<Z>ffiBte, lWfBDNAjgfK£S& 
2 0 0 MmT5 0 0«Bf^#^ Fbfc. >MMiLT. 7" 
D-^ir«itt4fU^DNA ( t e t ) 4 1 
0 OSb^t^^^ hL/Co DNA^^7hl/c^»J-L 

- ys»3- Fx?-/ F*/5;*** + ://<-«:A*v ^ 40 
jar2«nffif6Lfc. MEfumr 8 o -a 2 

^ra$aS3-S/c„ X^-f F#7X£0. l%SDS"Cifc 

-^W-b'pyF>; lOOraK 0. 2M^W 
MJ^A, pH8. 0; 100ml) fcgfiTM 0#R3 

SLfca, ««7k-C4HSfe»U «»*H56{bUfcs|«y 

-L- yt?>n-FX^-f F#^X*»fc. 
[0 132] (2) 'U*V#41£-U*> 

DNA£@S{bG/ttf';~L- y^ri- hX5<Y K# 

^^©DNAiBJEftl/fcSI^CC, /WT/yf-f-tf-i/ 50 
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H>i§«5 0 m 1 £$Stt X7>f F^7X^77y;I/ 

ft. W^Xb^O-^, UttWlTffi^/cW 
-» f 1 7" D - 7 ch [5J C fe CD £ ft ffl L fc. 
[0 133] C'W7y ^tf— > 3 >^&cDM/a;i 
3X SSC 

10% x+X h^> 

ipmoi tr^Wbt/D-y 

[0 134] (SlWFM^'J^^s^ 

A-/^y^>f^> 3 >(7)^ X7>fF^7X^7 

«T©*tt-c#* h;W7y > 3 >gt#£ 

tf 35ct^*«awtc«3i tfc7*n - 7£f&£ Ufc. 
[0 135] t^F'W^y^^-i/ 3 >ftj«i 

m 

®1SP§:2X ssc, o.i*SD5;^S, 5#EL 2 0 
SI2f2|5§ : 0.2X ssc 0.1* sds; 4 0 C C, 5#|ffl, 2 

S3gfg:2X ssci^S, 5#IB % 1 |HI 
[0 136] (4) /W7y ^ij~v 3 ><DtfcfcB 
3%BSA*^tf««'«A 5 0m 1 CC«U 1^3 0 
Sr^P^>^l7^c 0 #Ct. XFU7'F7^> 
7^'j7*X77 5r-Hfn>^*y-Fg}S (3%B 
S A*Stf»W«AriljK4r2 0 0 Ofg^KL/t 
4 5ml(Cj|U 3fir3 0#IBJ£*S3i*fc. #CC. X 

^ f//^x*»«}ka5 om i (cau. ^srs^fa 

£ftffi&B 3 0 m 1 T 1 U/c„ «a«cSK«« 

(IS?Si$B2 Om 1 +BC I P*?K1 8 /1 1 fNBTi 
36/il) Kjf U lSr3W§U RSBO&fcfi 

[0137] 

[U&mZ] (l)^»J-L>'J^>a-FX7^F*7 

(21mer)£ v 1 0 0 n %/» 1 (etc* J^CCO . 
2xSSClc®mL. DNASftilfc. SPBIO. 

(Biiy^ F-)x7i>^7 'J >?tk$l. array 
er)». ^V-L-'Jy^^-FX^^F^X 

(^vftii) (D^rScDfigfC, «rSBDNA««*iaS 
20 0^mt5 0 0g^^y hl/c. *fM<tLT, 7* 
D-yccitLrfflffitt^L^l^DNA (tet)?:l 
00 spot. X*vFL/c. DNA£X#* hLfctf 
U - L- y >?>n- F^7-f K^^X^^i-V^'-CCA 
ti, ^Sr2B$^S^U/c 0 MEEf£«t»-C8 0 

*C V 2^ffl^3ti"/c 0 3c«CXv^ F*/7**Q. 1% 
SDSri5t^L/d^ ^u^>^M (i*aA^ 
S: U, N-^W-t'ay F> ; 1 0 0 m I v 0. 
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2M#?K:f- h«;^A x pH 8. 0; 100ml)(c 

[0138] (2) /W a >.. 
DNAS:S5£ffcLfc#";-L- U^>3- V ^ 4 ftf 
7*<DDNA*H5£ttOfca»fc> a^ij^^v 
3>i§^5 0 m I A77^l/AtS-?t, 4 2 

[0 13 9] (A-/yi;y^t'-: >3>*«4>tlfitt 

3XSSC 

10% r + X r ^> 
Ipnol t'^^>ft^7-/7- 

[0 14 0] (3) *^h;W^y^^ 3 >^ 

fc. 

[0 14 1] (tf* F^^y^tf-: ^3>8fe»* 
ft] 

2X ssc o.i*sos;Sfi, 5#M. 20 
0.2X SSC. 0.1* SOS; 4 O'C, 5#KL 2 * 

sequence asnw: 

<110> B«tt«lttS:^ttCNisshinbo Industries, Inc.) 

<i2o> mm&ita&iR 

<130> P-7605 



mi ess 
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*isi 

m3SPg:2X ssc;SSL 10 
[0 1 4 2] (4) fttij 

3XBSA*£toH««A5 0mlteiIU Mt3 0 

ThiiW *7sVy \£a>*s*y- hiSfa ( 3%B 
SA*Stf»»jKA-CiRfflJ«r2 0 0 Ofg#f?b/c*>©) 

5*f Y-rtvAZffl&WLkh Om I «C«U SB"C5#ra 
Sl/c. Ch*2BttDiEU 

«««B 30m in [p]flt#U/c 0 *ftCcSH»» (« 
StfKB 2 0ml +BC I 1 8iu I + NBT?83 6 

MlfclU gSr3B$nS]5fcSU S6feKj££tfofc*£ 

[0143] 

So 

[0 1 4 4 ] *fc % ««****S^ecj:"}?aH«clH»(c 
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[0145] 



<15Q> JP 11-173966 
<151> 1999-06-21 
<160> 5 

<L70> Patentln Ver. 2.0 
<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 1 

aaatgggtac tqtgcctqtt a 

<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 2 
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qttacccaca taccacqaat c 



(15) 



#032 0 0 1 
28 

21 



-66304 



<21Q> 3 
<211> 1254 

<212> DNA 

<213> Escherichia coli 
<400> 3 

aaatqqqtac tqtqcctqtt actqqqtttt ccttcqqtat cctattcccq gqaqtttatq 60 
ataqactttt cqacccaaca aaqttatqtc tcttcqttaa ataqtatacq qacaqaqata 120 
tcgacccctc ttqaacatat atctcaqggq accacatcqq tgtctgttat taaccacacc 180 
ccaccqqqca qttattttqc tqtqqatata cqaqqqcttq atqtctatca gqcqcgtttt 240 
qaccatcttc qtctqattat tgaqcaaaat aarttatatq tgqctqqqtt cqttaatacq 300 
qcaacaaata ctttctaccq tttttcaqat tttacacata tatcaqtqcc cqqtqtqaca 360 
acqqtttcca tqacaacqqa caqcaqttat accactctqc aacqtqtcgc aqcqctqgaa 420 
cqttccqqaa tgcaaatcaq tcqtcactca ctqqtttcat catatctqqc qttaatqqaq 480 
ttcaqtqqta atacaatqac caqaqatqca tccaqagcaq ttctqcqttt tqtcactqtc 540 
acaqcaqaaq ccttacqctt caqqcaqata caqaqaqaat ttcqtcaqgc actqtctqaa 600 
actqctcctq tqtatacqat qacqccqqga qacqtqqacc tcactctqaa ctqqqggcga 660 
atcaqcaatq tqcttccqqa qtatcqqqqa qagqatqqtq tcaqaqtqqq qagaatatcc 720 
tttaataata tatcqqcqat actqqqcact qtqqccqtta tactqaattq tcatcatcaq 780 
qqqqcqcqtt ctqttcqcqc cqtqaatqaa qaqaqtcaac caqaatqtca qataactqqc 840 
gacaqqcccq ttataaaaat aaacaataca ttatqqqaaa qtaatacaqc tqcaqcqttt 900 
ctqaacaqaa aqtcacaqtt tttatataca acqqqtaaat aaaqqagtta aqtatqaaqa 960 
aqatqtttat qqcqqtttta tttqcattaq tttctqttaa tqcaatqqcq qcqgattqcq 1020 
ctaaaqqtaa aattqaqttt tccaaqtata atqaqaatqa tacattcaca qtaaaaqtqq 1080 
ccqqaaaaqa qtactqqacc aqtcqctqqa atctqcaacc gttactqcaa aqtgcteaqt 1140 
tqacaqqaat qactqtcaca attaaatcca qtacctqtqa atcaqqctcc qqatttqctq 1200 
aaqtqcaqtt taataatqac tqaqqcataa cctqattcqt gqtatqtqgq taac 1254 
<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 4 

aqccacatat aaattatttt q 21 
<210> 5 
<211> 285 
<212> DNA 

<213> Escherichia coli 
<400> 5 

aaatqqqtac tqtqcctqtt actqqqtttt ccttcqqtat cctattcccq qqaqtttatq 60 
ataqactttt cqacccaaca aaqttatqtc tcttcqttaa ataqtatacq qacaqaqata 120 
tcqacccctc ttqaacatat atctcaqqqq accacatcqq tgtctqttat taaccacacc 180 
ccaccqqqca qttattttqc tqtqqatata cqaqqqcttq atqtctatca qqcgcqtttt 240 
qaccatcttc qtctqattat tqaqcaaaat aatttatatq tqqct 285 



(16) 
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